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e Please check that this question paper contains 11 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 29 questions.
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attempting it.

e 15 minutes time has been allotted to read this question paper. The question
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General Instructions :
(1) All questions are compulseory.

(it)  The question papersconsists of 29 questions divided into three sections A,
B and C. Section'A ecomprises of 10 questions of one mark each, Section B
comprises of 12 questions of four marks each and Section C comprises
of 7 questions of six marks each.

(iti)  All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

(iv) " There is no overall choice. However, internal choice has been provided in
4 questions of four marks each and 2 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if

required.
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Qs A
SECTION A

JT &7 1 G 10 T Jedb J97 1 3b H1 & |

Question numbers 1 to 10 carry 1 mark each.

1. AR 0= A=10,1,2,3,4,5), % R={(a, b) : H&T 2, (a — b). Il fervriora
AT B) TR JET HFE-Y Teh qoddl TRy 8 | dodar ot [0] i fafae |

Let R be the equivalence relation in the set A = {0, 1; 2,3, 4, 5} given by
R = {(a, b) : 2 divides (a — b)}. Write the equivalence elass [0].

%
2. WRW @ =2i-) +kHART b =1 +27% 2k WA fafEw |

= A A A
Write the projection of the vector.a = 2i —j + k on the vector

—> A A A
b=1+2j) +2k.

8.  2x2 % Tk oY fRe, S awfva e foww-gafia omegg gFi & |

Write a 2 x 2 matrix which is both symmetric and skew-symmetric.

4. S fag Payb, o) 1 x-318 W gff feifam |

Write the distance of a point P(a, b, ¢) from x-axis.

5. wiew i -2] +2k % oW U v wiew fafae R aimmr 9 56 &

AN A AN
Write a vector in the direction of the vector i —2j + 2k that has

magnitude 9 units.
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6. cos L[cos(680°)] T 7& 9 fofEu |

Write the principal value of cos cos(680°)].

0 6

X.y 4 8 w

7. e = ,?ﬁ(x+y+z)3|?[ﬂﬂ1%ff\@§|
X.y 4 8 w

If = , write the value of (x + y + z).

8. A hIfWT :

j sin2 X — cos2 X

sin2 X cos2 X

dx

Find :

dx

j‘ sin2 X — cos2 X

sin2 X cos2 X

9. cos X % HTUE sin x hl AJhoTS (ARG |

Write the derivative of sin x w.r.t. cos x.

P p+1
10. ~HRUh &1 99 fafem |
p-1 p
p p+1
Write the value of the determinant .
p-1 p
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Qs d
SECTION B

o7 G&IT 11 T 22 0% JA% Jo7 4 3% BT 8 |
Question numbers 11 to 22 carry 4 marks each.

11.

12.

65/1/1

= <fifSe for ufe aenett & ag=g S (1 =t Sem) # g yer 9.
giTiya 3

atb=a+b—ab, 9 a,b € S = fou
fag i 5
(i) =S WU fgemad @lkn 7 |
(i)  |fshaT * SHATHHT T &= 7 |

Let S be the set of all rational numbers except 1.and,* be defined on S by
at*b=a+b-ab,foralla,be S.

Prove that
(1) * 1s a binary operation on S.

(11) * 1s commutative as well as associative.

T9rTsy fob -
i (\/1+sinx +\/1—sinx J i g’ il (0’ E)

\/1+sinx —\/l—sinx
AAT

x % 7T & #AIT

2 tan™! (cos x) = tan™! (2 cosec x)

Show that :

1+ si + /1 —si
ot (\/ sin x \/ smeZE, xe(O, E)

\/1+sinx —\/1—sinx

OR

Solve for x :

2 tan™! (cos x) = tan™! (2 cosec x)
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13.

14.

15.

16.

65/1/1

A — ONE INSTITUTE OF COMPETITIONS, PH - 9872662038, 9872642264

TRIUERT o TUTEH! o A H, HHE 1 g HNT

2

a a be

b b2 ca =(a—b)(b-c)(c—a)(bc+ca+ab)

c2

c ab

Using properties of determinants, prove the following :

a a’ be
b b2 ca|=(a-b)(b-c)(c—a)(be+ca+ab)
¢ ¢ ab
ZIﬁx:a(cost+tsint)?‘[91'[y:a(sint—tcost)%,?ﬁt: gtR :ig <hl
X

T 14 hifT |

If x=a(cost+tsint)and y = a(sin t= t cos t), then find the value of
2

A7 .

dx? 4

AR (x—y).er Y :a,aﬁmaﬁﬁq%yj_y i
X

X

dy

If (x—y).e* Y, =3 prove that Vas +x = 2y.
X

T O IFLTH a7 o GRATH T AR k 7, el k Th IR 7 | g il
fop 3ok &1l o1 ANTHA =[IaH &, & a1 <hl Y1 I shi o= <l G128 |

AT

SFeThed hT TINT ek, (3-968)/2 hl |ferehe WM FTd hifvT |

The sum of the perimeters of a circle and a square is k, where k is some
constant. Prove that the sum of their areas is least when the side of the
square is double the radius of the circle.

OR
Using differentials, find the approximate value of (3-968)3/2,
6
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17. 9 314 HIST

n/2
I 2 '
x“ sin x dx
0

YA

WW:
j(x+3) 3_4x - x2 dx

Evaluate :

n/2
J 2 ‘
x“ sin x dx
0

OR
Find :

j(x+3) 3—4X—x2 dx

18. aﬁy(x)aawaﬁam [T_ﬁlg—y =—COSXWWEFT%3ﬁTy(O)=1
y X

%,zﬁy(gjmmsmaﬁﬁm

= —C0S X

If y(x)is a solution of the differential equation (Mj dy

l+y )dx

and y(0) = 1, then find the value of y(%} .

19. :ﬂawwﬂww(x—y)g—y = X + 2y I AIh &A AT HIWT |
X

Find the general solution of the differential equation (x — y)j—y =X + 2y.
X
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20. Ymr X*Z_H-T_ 5: % fep-shiaTs @ HIRT | Tk Ve YT w1 aRE

2 6
Tt off d hIT ST g A(-1, 2, 3) | Bt ToRd &1 3R & T @ %
AT B |
Find the direction cosines of the line X ; 2 = 2y6_7 = 5;3Z . Also, find

the vector equation of the line through the point A(-1, 2, 3) andparallel
to the given line.

=] A A

A A A 4 —> A A g
21. IC a =21 -3j +k, b =-1i+k, ¢ =2j — k iy d@ s
. - a4 > o s
TR TS 1 SABA T1a shifete fees foehul (a o+ b ) M (b + ¢) 3 |

HYAT

aft 9 AR o, b A o Tuaed 2) o g S R ERY a + b,
?+?am?+?%ﬁwwﬁaﬁﬁ|
—> A —> A

—> A A A A A
If a =2i-3; +k, b==1i+5k, c =2j — k are three vectors, find

- - > -
the area of the parallelogram having diagonals(a + b)and (b + c).

OR
- -
If the three vectors a, b and c are coplanar, prove that the vectors
- 5o o - -
a+b,b + cand ¢ + a are also coplanar.

22, (UH I H 3 AT G 7 HIcA WG & | QTG AGTHA Th-Uh e (for1 amod
o) Foepeft el § | a2 g e @t A, @ veet g ¥ o @ o @ A
ITRIehdT T BN 2
A bag contains 3 red and 7 black balls. Two balls are selected at random

one-by-one without replacement. If the second selected ball happens to be
red, what is the probability that the first selected ball is also red ?
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@ us A
SECTION C

Yo7 GEIT23 G 29 T 9% J97 6 3HF & /

Question numbers 23 to 29 carry 6 marks each.

23, T% y=x2 - 2x + 7 W S TN W@ HT GHHW Fd hiC S (1) W@
2x —y + 9 =0 % THI &, (i) W 5y — 15x = 13 o TEad &l |

Find the equation of the tangent line to the curve y = x — 2x + 7.which is
(i) parallel to the line 2x — y + 9 = 0, (i) perpendicular te the line
5y — 15x = 13.

24. o fafa @, 9 Ii 9 foR &3 T &% T I,
y=|x+1|+1, x=-3, x=3, y=0
Using integration, find the area of the region bounded by the curves :

y=|x+1|+1, x=-3, x=3, y&0

25. TId shifoT
2
J‘ X dx
x2 +1)(x2 +4)
ST
HH FTd hITT

T
X tan x
= dx
secx + tanx
0

Find :
2
j 2 - 2 dx
x?+1)(x“+4)
OR
Evaluate :
T
j X tan x dx
secx + tan x
0
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26. To=g (1, 2, — 4) ¥ TR ToRA dT0l 36 HAA < Giex 9 HIdi GHIs H1d
Sifsre s e TEreTt & gHr 2

—> AN AN AN AN AN AN
=1i+2j -4k +M21i +3j +6k) dA

r
—> A A A A A A
r =1-3j +5k+wi +j — k)

39 TN 9TH @HaA 8 foeg (9, - 8, — 10) 31 gft +ft F1a HiY |

Find the vector and cartesian forms of the equation of the plane‘passing

through the point (1, 2, — 4) and parallel to the lines

—> A A A A A A
=1+2j -4k + M21 +3j +6k) and

r
e d N AN AN N AN N

r=1-3j +5k+wi +j — k).

Also, find the distance of the point (9, — 8, =10) from the plane thus
obtained.

27. U fgach whl 3BT & T W oA Hifse | afe fes w fod yhe 71 o
s I g7 391, Wg I Fogh W 92 The &, O Th TH Bl b | I
U ‘FH-H-HH Tsh U< Yehe BT bl Hied BHT {31 T 7, a1 =1 U8 W 4
T I T Yohe BIAT Shl EH{deel TTRekdT 1d I |

AT

Th ARk o SR.B A 8 fh 98 5§ & 3 SR TcF icAdl & | 98 Th UE
3BT 2 @I, a1 2 o U 3 R | aEdd § U & B4 TlRiekar I
ehITTT |

Consider the experiment of tossing a coin. If the coin shows head, toss it
again, but if it shows tail, then throw a die. Find the conditional

probability of the event that ‘the die shows a number greater than 4’
given that ‘there is at least one tail’.

OR

A man is known to speak the truth 3 out of 5 times. He throws a die and
reports that it is ‘1’. Find the probability that it is actually 1.
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28. HA T 7,000 H AR, T - s=d &b @rai H, H e s gt
HUST: 5%, 8% AT 8%%%,@16@511??{% | 1 @t @ $a TR T 550

o o\

1 dIfNeh AT ITH BT 8 | 98l < @rdl |, SFehl = @ 5% q1 8% 4,
guH T ST Rl St B | ITegg Tty <l "wEEdn € §a hive R g ol
@rdl § ferat-ferat Tfst Sam <kl 18 2@ |

A total amount of ¥ 7,000 is deposited in three different savings bank

accounts with annual interest rates of 5%, 8% and 8 % % respectively. The

total annual interest from these three accounts is ¥ 550. Equal amounts

have been deposited in the 5% and 8% savings accounts. Find the amount
deposited in each of the three accounts, with the help.of matrices.

29. TH TRV T YRR % HIsAT X qAT Y HI W THR HAM edl @ b e §
FA-G-$0 fIafdT A &1 9 10 HEh, fGei@T)B &1 ¥ 12 A o
foetfim C 1 &g 8 Wk B | Tl WSl hi(Ue fehuT " | feerfia it Amn

fefim A | foerfim B || faerfim C
Isa X 1 2 3
=T Y 2 2 1

T TRl HISA X 1 Hod 06, T WIST Y &I Hed T 10 & | I1fodd &R
fou T =61 =a" e 0a I | 3T i Tk WRaeh TUTHT FHSIT SR
UTh G B hITIG, | 58 FHS i T4 fohd T shi WM & Se-T =me ?

A housewife wishes to mix together two kinds of food, X and Y, in such a
way that the mixture contains at least 10 units of vitamin A, 12 units of
vitamin B and 8 units of vitamin C. The vitamin contents of one kg of
food is given below :

Vitamin A | Vitamin B | Vitamin C
Food X 1 2 3
Food Y 2 2 1

One kg of food X costs ¥ 6 and one kg of food Y costs ¥ 10. Formulate the
above problem as a linear programming problem and find the least cost of
the mixture which will produce the diet graphically. What value will you
like to attach with this problem ?
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